Background: Torture continues to be a global problem and there is a need for prevention and rehabilitation efforts. There is little available data on torture survivors from studies designed and conducted by health professionals in low income countries. This study is a collaboration between five centres from Gaza, Egypt, Mexico, Honduras and South Africa who provide health, social and legal services to torture survivors, advocate for the prevention of torture and are part of the network of the International Rehabilitation Council for Torture Victims (IRCT).
Background
Despite a range of international conventions and prevention instruments dating back to the end of the Second World War, torture is still practiced by at least 81 governments around the world [1] . The definition of torture is contested and different organisations define the concept more or less broadly. The most commonly used definition is that contained within the United Nations Convention Against Torture and Other Cruel, Inhuman and Degrading Treatment or Punishment (UNCAT) of 1985, which defines torture as, any act by which severe pain or suffering, whether physical or mental, is intentionally inflicted on a person for such purposes as obtaining from him or a third person information or a confession, punishing him for an act which he or a third person has committed, or intimidating or coercing him or a third person, or for any reason based on discrimination of any kind, when such pain or suffering is inflicted by or at the instigation of a public official or other person acting in an official capacity. It does not include pain or suffering arising only from, inherent in or incidental to lawful sanctions [2] .
What is not in dispute is that torture includes both physical and psychological methods of causing pain, distress or harm. Common forms of physical torture include beatings, burning, suspensions and stress positions, suffocation and drowning and electrical shocks. Psychological torture is most commonly seen in the forms of threats of execution and torture, threats against family members, mock executions, extended solitary confinement, sensory deprivation or overload, sleep deprivation, humiliation, and the forced participation in torture of others. Of course, most forms of torture involve both physical and psychological components, of which rape and other forms of sexual violence are clear examples.
Given the absence of comprehensive torture treatment in most developing countries, some torture survivors turn to one of the many non-governmental torture rehabilitation centres around the world for assistance. These centres are typically founded and run by small groups of health professionals and human rights activists, often at great personal cost and risk. This paper reports on a collaborative study of torture rehabilitation undertaken by five such centres, namely:
1 In Egypt, the UN Special Rapporteur on Torture has reported that "torture is systematically practiced by the security forces, in particular the state security intelligence. In spite of denials of the government, the allegations of torture submitted by reliable, non governmental organizations consistently indicate that reported cases of torture are seen to be habitual, widespread and deliberate in at least a considerable part of the country." [3] Torture in Gaza is closely related to the political situation which includes Israeli occupation and siege as well as a violent power struggle between the political factions Fatah and Hamas. Torture of Palestinians thus happens both during arrest by Israeli police and military, in Israeli prisons, as well as at the hands of the Palestinian political factions, and in the Palestinian prisons.
In Honduras, torture has been carried out as a mechanism of domination and social control since the time of colonialism. In the 1980s a US backed National Security Doctrine characterized by the use of death squads and military police to abduct, torture and murder political opponents as well as human rights and peace activists, was established. Violence was and continues to be legitimized from the highest levels of economic and political power.
Torture in Mexico is part of the structure of social inequity and responds to a doctrine of National Security similar to the one in Honduras. It is used for purposes of investigation, punishment, social demobilization and repression of ethnic minorities under the pretext of serving the purpose of counter insurgency in the continuous war against drug trafficking and organized crime. Political opponents of the government, syndicate members and leaders as well as leaders of lands rights, indigenous rights and other social movements, who openly criticize government actions, are targeted and "evidence" of their participation in drugs or arms trade is often planted on them or in their homes.
During apartheid in South Africa, torture and arbitrary deprivation of liberty were widespread and institutionalized. South Africans were tortured for their political beliefs and their efforts to bring about a democratic society. Unfortunately, many attitudes, practices and habits from the apartheid time have survived. The debate on torture in South Africa today therefore focuses especially on places where people are deprived of their liberty: pris-oners, detainees in police custody, asylum seekers and refugees, children in secure care facilities, and patients in psychiatric hospitals. South Africa is also currently home to several hundred thousand refugees and asylum seekers, many of whom have been tortured in their countries of origin.
Research on torture survivors
While the political contexts in which torture takes place may be very different, there is some evidence to suggest that the consequences for individuals and families are consistent across different settings. A recent meta-analysis of surveys on conflict affected persons from 40 different countries found torture to be endemic in countries affected by pervasive conflict and that torture is associated with mental disorder across these settings [4] . The severe and lasting negative consequences to the physical and emotional wellbeing of torture survivors have been well documented across different political contexts [5, 6] and [7] . Previous studies have often focused on specific populations, such as asylum seekers or post conflict persons, for example, Hyder et al [8] present work with Afghan refugees in Pakistan and Alexander [9] who writes about refugees from Burma living in very vulnerable circumstances in India and Malaysia. Some studies have shown elevated levels of depression, anxiety, Post Traumatic Stress Disorder (PTSD), somatic disorders as well as physical health needs [4, 10] .
A small number of studies of treatment outcome with certain groups of torture survivors in particular contexts have been published. These studies tend to focus on short term international led programmes, rather than on the contribution of the ongoing work of permanent local torture rehabilitation centres. Bolton et al [11] have demonstrated the effectiveness of Group Inter Personal Therapy for adolescent survivors of war and displacement in Northern Uganda. Weine et al [12] demonstrated the effectiveness of testimony therapy with refugees from Bosnia-Herzegovina to the United States of America. Carlsson's study in an IRCT centre in Denmark following up survivors of torture after nine months of multi-disciplinary service interventions showed no change in mental health outcomes [13] . A study looking at the effects of brief multi-disciplinary treatment in Nepal showed effectiveness in treating somatic symptoms and disability and increasing subjective functioning, but no clear improvement in mental health measures [14] . Similarly, group treatments focussing on empowerment and support have shown positive results [15] and [16] . However, precisely because of the difficulties of conducting research in under-resourced contexts and emergency situations, few methods have been systematically tested in different contexts [17] .
There is a lack of mental health research and research infrastructure in low income countries. The Global Forum and WHO mapped mental health research in Low and Middle Income Countries (LMIC) [18] . Their study identified that persons exposed to violence and trauma were a prioritised population group for mental health research and recommendations were made for improving mental health research capacity in LMIC. This research is designed and implemented by clinicians working in low income countries in permanent long standing rehabilitation centres for torture survivors. They aimed to see if it was feasible, despite the challenges of heavy clinical loads and extremely difficult working environments, as seen above, to collect useful data on:
1. Demographics, torture exposure and clinical needs from the population of torture survivors attending their centres 2. The recovery trajectories of torture survivors receiving care in the centres, and any differences between these patients and those who drop out of treatment
Methods

Design and Statistical Analysis
Clinical Staff at the centres received basic training on research methods, and participated in the design and data collection in the course of their therapeutic work. They developed a standardized intake questionnaire, and then follow up questionnaires after three and six months. Data was collected on socio-demographics, trauma exposure and clinical needs of the torture survivors. Staff used a questionnaire previously developed for use with asylum seekers in the UK as a starting point to develop their own questionnaire [19] . Data collection took place from January to December 2008, both directly from patients and indirectly from patient records. The selection of instruments by the five centres in the study was based on their acceptability, feasibility and language. They had to be brief, as staff and patient time was limited. The instruments used were the Beck Depression Inventory (BDI), the Harvard Trauma Questionnaire (HTQ) and the Camberwell Assessment of Needs, shortened version (CANSAS). The HTQ produces two scores of PTSD. HTQ (1-16) is a score derived from the first 16 items of the test which relate directly to the symptoms of PTSD as listed in the Diagnostic and Statistical Manual of Mental Disorders, 4 th Edition Revised (DSM-IVR). HTQ (1-30) is a total score which derives from the symptoms and further signs associated with the diagnosis of PTSD.
The demographic and assessment data was captured in the five centres using a standardized spreadsheet. Qualitative data from the Honduran and Mexican centres was translated from Spanish into English. The data from all five centres was then combined, cleaned and analyzed using the Statistical Package for the Social Sciences (SPSS -Version 10). Data queries and problems of consistency were referred back to the five centres for comment and correction. Frequency distributions and descriptive statistics were calculated for all variables and scales. Differences in exposure, functioning and symptomatology were calculated between key groups (for example: men and women, exiles [refugees and asylum seekers] and citizens) using chi-square tests and one-way analysis of variance. Differences between participants who left treatment (and so the study) before six months were also calculated on all baseline variables using chi-square and Mann-Whitney tests. Finally, changes in the number of symptoms, depression and PTSD scores over time were examined for those subjects who remained in the study using repeated measures analysis of variance. (Where the sphericity assumption was violated, the Huynh-Feldt correction was applied).
The Sample
The sample comprised of 306 torture survivors presenting for individual treatment to the five rehabilitation centres during the period January to July 2008 (Table 1 ). These patients were followed up at three and six months following their initial presentation at the centres. Patients were excluded if they were under the age of 14 years or if the context prevented detailed individual documentation: those seen in remote settings which did not allow regular care and follow up, or where only group work was possible.
Of the 306 torture survivors for whom baseline data was recorded, 148 (48%) dropped out before the three month assessment. A further 61 (20%) dropped out before the six month assessment. As a result treatment outcome analysis is based on the scores of 97 torture survivors who provided data at all three assessments (32%).
Results
Demographic Information
Of the total sample of 306 torture survivors 172 (56%) were male. The mean age was 37.7 years (SD 14.2). 70 (23%) were exiles (refugees, asylum seekers or illegal immigrants). Virtually all exiles came from African countries and were included in the samples from Egypt and South Africa. The most prevalent religions in this sample were Christianity (55%), and Islam (38%).
40% of these torture survivors described themselves as single, while 42% were married or in a permanent relationship. 10% described themselves as divorced or separated, and a further 8% were widowed. The mean number of children was 2.1, although 35% had no children, and a few individuals had up to nine children. 14% of the sample (predominantly exiles) reported that they did not know where members of their immediate family were. When asked to rate their level of social support the majority (52%) described themselves as having daily support from family or friends. However, 24% were isolated, not having a member of their social network who they saw at least weekly. While the majority of torture survivors in this sample were living at home (82%), 11% were in prison, 5% were living in camps or shelters for exiles, and the last 2% were homeless.
The level of education of this sample of torture survivors is summarized in table 2.
Whereas 65% of the sample described themselves as being entitled to work, only 45% of the total was employed. The others described themselves as retired (5%), taking care of the home and family (11%), studying (7%) or unemployed and searching for work (32%).
Experiences of torture and other potentially traumatic experiences
These torture survivors reported having experienced an average of 5.4 (SD 4. men, exiles, citizens), the group with higher exposure is noted. While the exiles from Africa are significantly more at risk for a broad range of traumatic events, citizens are more likely to have suffered imprisonment. Men are more likely to have experienced torture, being close to death, serious injury, imprisonment and combat. Women are more likely to have experienced forced separation from family, and rape or sexual abuse.
Head Injury
Data relating to head injuries sustained during torture was collected for 171 patients. Of these, 109 (64%) had sustained some form of head injury. 105 (61%) reported beatings to the head, 40 (23%) reported suffocation, and 18 (11%) reported drowning. 20 people (12%) reported losing consciousness during their ordeal.
Service use
The rehabilitation centres participating in this study offer a range of different services, either directly or through referral to partner service providers. Table 4 summarizes the services used by torture survivors following an initial assessment during the study period.
Physical health problems and injuries at initial presentation
Ongoing physical health concerns were noted in 61 cases (20%). These are broadly categorized in table 5. 62 patients (20%) also presented with torture related injuries that continued to cause pain or distress. Table 6 summarizes the types of injuries reported.
Psychiatric assessment at initial presentation
Not all centres have doctors working at them, so some centres prefer not to make medical or psychiatric diagnoses unless absolutely necessary (and then some may do so in consultation with external physicians), for example for a medical-legal report. This in part reflects the professional make up of the centres and beliefs about the useful- (Table 7) . A more detailed clinical picture is presented by the results of the clinical interview summarized in Table 8 .
Not unexpectedly, the symptom categories associated with anxiety disorders, post-traumatic stress disorder and mood disorders are the most prevalent. On average participating torture survivors reported symptoms in 5.9 of symptom categories listed in table 8 above (SD 2.8).
The HTQ and BDI provided similar results. PTSD scores from part 4 of the Harvard Trauma Questionnaire were collected from 71 torture survivors (from Mexico and Gaza) ( Table 9) .
Although these results suggest that more than a third of this sample is symptomatic for PTSD, they should be interpreted with caution. The cut off score is taken from international norms and a single test like the HTQ cannot be used in isolation to make diagnostic decisions. However, what these results do tell us is that a significant group of torture survivors in this sample report that they frequently experience many of the symptoms associated with PTSD.
Similarly high levels of depressive symptoms were measured using the Beck Depression Inventory. In order to ensure the best fit with available normal data the BDI I was used in Honduras and Mexico, and the BDI II was used in Egypt, Palestine and South Africa. The results are summarized in table 10 .
A particularly high prevalence of depressive symptoms was recorded in Palestine and Egypt. Again, these scores should not be taken as diagnoses of major depressive disorder but as an estimation of the high levels of depression related symptoms in this sample.
The total number of symptoms reported in the clinical interviews is significantly correlated with the total number of events experienced (r = 0.135, p = 0.024). Similarly scores on the HTQ and BDI tests are highly correlated (r = 0.840, p = 0.000) to each other. However, the HTQ and BDI scores are not significantly correlated with the number of events experienced.
Recovery Trajectories
The results are for the torture survivors seen at both three and six months after initial assessment.
Torture survivors who left the study before the six month assessment were not different from those who completed all three measurements in terms of sex, marital status, number of dependents, level of education, employment status, baseline depression scores, number of unmet needs, or overall number of symptoms. However, those who stayed in treatment until the six month measurement tended to be younger (z = -2.26, p = 0.024) and to have fewer children (z = -2.28, p = 0.023). People who stayed in treatment long enough to complete all three measurements also reported a more traumatic experiences (z = -6.046, p = 0.000) and were more likely to report being raped ( χ 2 = 15.4, df = 1, p = 0.000) and/or being tortured ( χ 2 = 21.16, df = 1, p = 0.000). Refugees tended to stay in treatment longer ( χ 2 = 9.99, df = 1, p = 0.02) as did people who lived with fewer people (z = -2.09, p = 0.037), and who reported having less social support (z = -2.91, p = 0.004). Finally, people reporting more PTSD symptoms tended to leave treatment earlier (z = -4.514, p = 0.000).
The change in the total number of symptoms reported, the HTQ and BDI scores at initial assessment, three months and six months reveal in part the recovery trajectories of torture survivors.
The mean number of symptoms dropped significantly over time ( 
Discussion
Medical and psychological care of torture survivors very often takes place in extremely difficult social, political, and economic contexts, which has effect on both staff and patients. Commonly clinicians working with torture survivors are managing large case loads with limited access to space, equipment, medicines, and technical and emotional support. This situation is often exacerbated by humanitarian crises such as war, when conducting research is understandably low on the priority list. For example, four of the five centres in this study suffered from attacks on their staff and/or premises during the research period; the centre in Gaza suffered from a war with Israel and the Honduran centre from a military coup. Nevertheless, it is important that centres providing care to torture survivors use research to identify needs and evaluate the effectiveness of their work. Data can also play a crucial role in the prevention of torture through documenting allegations and evidence of torture and advocacy work.
The study was a complex undertaking and there are many limitations to the data which must be kept in mind when interpreting the findings. In relation to the sample it is important to remember that this is a clinical sample of torture survivors who have received individual assistance at one or other of the centres. The patients described in this study are in no way representative of torture survivors in general, the vast majority of whom do not access health services.
The high dropout rate must also be considered when interpreting the results. Unfortunately it is not possible to determine the range of reasons that resulted in the majority of patients not completing six months of care. However, these reasons are likely to include a lack of resources such as transport to reach the centres, and changes in life circumstances (such as moving to a different town, finding employment, or being released from prison). Of course it is also likely that some patients left treatment because they felt that they had made sufficient recovery, or because they felt that the treatment was not meeting their needs.
Differences in language, culture, training and the professional backgrounds of staff presented many challenges to the study. Across the various centres service provision and data capture were conducted in Arabic, Spanish and English. Furthermore, service providers came from different disciplines including medicine, psychology, nursing and social work. These disciplines all have their own assumptions and technical language, and even within disciplines training differs enormously between different countries. As such this study provided important lessons in international and interdisciplinary work. Although the researchers went to great lengths to ascertain standard meanings and interpretations in the data, it is unavoidable that in some cases the quality of data was compromised. Furthermore, the cultural applicability and standardization of the various instruments used was questioned. For example questions about substance use and sexuality are potentially insulting in some cultural contexts and health professionals decided to exclude them in many patient interviews, thus leaving too little data to analyze. Where possible the most glaring of these differences was allowed for in the analysis but it must not be assumed that the results were not influenced by cultural differences. Similarly, normal data and cut off scores have not been adequately tested for the varied study populations.
Finally, although the assessments conducted were extensive there are some areas of functioning which were not adequately documented. A larger battery of tests was not feasible given the contexts in which service providers are working and so some compromises were required.
While the high levels of symptoms are not unusual in a clinical sample such as this one, they do underline the enormous and lasting distress experienced by many torture survivors. However, it is surprising to note that the HTQ and BDI scores are not significantly correlated with the number of events experienced, a reminder that trauma and depression related disorders are a result of each person's appraisal of life events, rather than of the events themselves.
The high prevalence of head injury (either due to beatings, drowning or suffocation) seen here is a particular challenge in the rehabilitation of torture survivors. Further research could investigate if head injury is adequately assessed and managed in torture survivors. This study does provide an important picture of the demographic profile, living situations, experiences, and needs of torture survivors who seek assistance from treatment centres in these low income countries. This work also explores some of the difficulties of service provision (illustrated in part by the high dropout rate) and shows that where torture survivors are able to continue in care, modest but significant gains are likely, although whether due to treatment provided or external factors is not known. Finally, whilst carrying out this study we found enormous difficulties of collecting data on torture survivors where health professionals work in extremely taxing environments leading to recommendations of research networks to be formed.
Conclusions
The data collected showed that the torture survivors in the five centres had high levels of exposure to torture events and high rates of clinical symptoms. Data can be collected by clinicians working in torture rehabilitation centres in low income countries, despite their very difficult working environments. However in order to provide effective care for torture survivors further research needs to evaluate fully the interventions used. To do this the clinicians need to overcome the methodological and logistical challenges described above and to be supported by research networks. the design and completion of the study. The decision to publish in the International Journal of Mental Health Systems was the independent decision of the authors. Alan Goss played an important role in cleaning and integrating the data from the five centres. 
